
MONTHI,Y WEATHER REVIEW. NOVEMBER! 1921 
SOIL TEMPERATURE AND WHEAT. 

Farmers' Bulletin 1224, "Wheat Scab and its Con- 
trol," brings out the following facts in connection with 
the relation of temperature to growtali of plants and 
development of scab. 

Wheat seedlings grow best and develop into stocky, 
healthy plants with a well-developed root system, when 
the temperature of the soil is about 40' to 60' F. On 
the other hand, the wheat-scab arasite is a warm- 
weather fungus, and grows best w R ere the air and soil 
tern eratures are about 70' to 84' F. 

Tge seedling blight develops chiefly from the scabbed 
kernels sown with the wheat. A warm and compara- 
tively dr 

the fungus. Warm rainy weather tlurin flowering 
greatly.favors the development OI the head b% ht. 

By seeding winter wheat at  the latest safe c f ate in the 
fall, antl spring wheat at  the earliest safe date in spring, 
when the soil IS moist and cool, with a soil temperature 
of ttbout 40°, the conditions we most favorable for the 
development OI a good stand of dee ly rooted, vigorous 
wheat seedlin s, free from seedling t light. Such plants 

9 soil favors the develo ment of the seedlin 
blight, w h le a warm, moist air P avors rapid growth o 

develop rapid f y and mature e w l y . 4 .  W. S. 

RELATION OF SOIL TEMPERATURE TO ONION SMUT 
INFECTION. 

Onion smut was first not.iced in the Connecticut 
River Valley in 1869. Since that time it has spread 
throu hout the northern onion growing sections from 

ern prorlucin areas of Louisiana antl Texas. This 

as the principal contributmg factor, and some esperi- 
ments were conducted by Messrs. Walker and Jones, of 
the Bureau of Plant Industry, to determine the cause 
of this ronounced geographic distribution of the dis- 
ease. t8ee Jouriiul of Agriculture Resmrch., Oct. 29, 
1921, Vol. XSI.1, No. 5.) 

It was found that some variation in infection occurred 
with different degrees of moisture, but the moisture 
conditions did not appear as a serious limiting factor in 
onion smut infection. 

"he relation of soil temperature to the development 
of the host and the parasite was studied under controlled 
conditions, which ave some very interesting and im- 
portant results. &ed germinations and growth t,ook 
lace over a range of soil temperature from 10' to 3 l0  C. 

$he most rapid ermination and developments of to s 
occurred with soi B temperatures of 20' to 25' C., and t. P ie 
best developments of roots below 20'. 

A hi h percenta e of plants grown on smutted soil 
was in B ected a t  s o i  temperatures ranging from 100 to 
25' C. A decided reduction in infection was noticed 
at about 27', and complete freedom Irom the disease 
resulted nt 29'. The air t.emperature was uniformly 
from 15' to 20' C. 

Successive out-of-door plantings at Madison, Wis., 
made in inoculated soil durinc. the .growino season, 
resulted in a gradual reduction 07 infection as t%e season 
advanced and the soil temperature rose. Complete 
freedom from smut was att,ained when the daily mean 
soil temperature at 1 to 2 inches depth remained at  or 
slightly above 29' C. for two or three weeks; There was 
also a tendency, as the temperature rose, for the seed- 
lings to outgrow the disease by tahe sloughing off of the 

New Q ork t.0 Oregon, but has not. appeared in the south- 

segregation o B the disease suggested climatic contli tiona 

diseased cotyledons before infection of the first. leaf 
occurred. 

I t  ap ems that the regional distribution of onion smut 
in the fJnited States is conditioned u on the soil tem- 
perat.ure during the seedling stage of t K e plant's growth, 
the infection and development of smut being favored by 
t,he relatively low tem eratures and inhibited by the 

cntical p o i n t . 4 .  B. K 
high t.emperatmes, wit P 1 approximately 29' C. as the 
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HEAVY SNOWSTORM I N ,  SOUTHERN MICHIGAN, 

NOVEMBER 8 4 ,  1921. 
D. A. SEELEY, Meteorologist. 

[Weather B~ueau, Lansing, Mlrh., Der. 23,1921.1 

The heaviest snowstorm ever recorded in this vicin- 
ity occurred November 8 and 9, 1921. The tot.al fall 
at  Lansing was 18.9 inches in less than 36 hours. 

The storm was not only unusual as to tho amount of 
snowfdl, but also from tlie fact that it came so early in 
the season. Previous to t.liis storm there was no record 
of any snowfall in November exceeding 10 inches. 

The snowfall, as shown on the accompanying chart, 
was heaviest in t.liis imniediate section. A strip about 
50 miles wide extendin from east to west across the 

where the snowfall was heavy. In  the northern parts 
of the Lower Peninsula none was recorded and there was 
but. litt,le in the southern bier of counties. 

The weather map on the morning of November 7 
indicated the 'development of a low-pressure area over 
Colorado. The pressure was high from Lake Su erior 
westward. During the following 24 hours the Co P orado 
LOW moved eastward and was central on the morning of 
the Stli over northern Missouri, whence it moved slowly 

1O:OO p. m. on the 7th, although t.he center of the 5 ow at 
up the Ohio Valley. Snow began falling at  Lansin 

area was still well bo the southwestward with clear 
weat.lier in the Ohio and Mississippi Valleys. Snow 
continued heavily all day on the Sth, with the tem- 
perature slightly below freezing. Meanwhile the high- 

ressure area moved southeastward over the trans- 
Kdississippi region. 

The weather ma seems to indicate that nioisture for 
the heavy sIiowfal P was furnished by outflowing upper 
currents from the low-pressure area to the southwest. 
Temperat.ures were high near tlie . storm center and 
moderately low in the Lake Su  erior region, in con- 
nection with the high pressure. h i e  probability is that 
this cold air moving in from the north at the surface and 
niising with the warm and inoist air outflowing from 
the low-pressure ares, above produced the large amount 
of snowfdl. 

The pilot-balloon observation made at  this station on 
t.he afternoon of November 7 showed a, backing of the 
wind from north at  the surface to west at  elevation of 
1,350 meters, where heavy St.-Cu. clouds were entered. 
This rather supports the theory in r e g d  to the sources 
of nioisture just mentioned. 

The distribution of snowfall in Lower Michigan is 
shown by figure 1. 

south-cent,ral part of t i e  K State was the only section 

DISCUSSION. 

By A. J. HENRY. 

The phenomenon described by Mr. Seeley is of more 
general occurrence than might be sup osed; it falls 
within the class of what might be called is P ands of greater 



rainfall occurring within lnrge w e a s  of light arid niodt>i*- 
ate rains. The best examples are found in the Gulf 
States and may be looked for in prtictically all seasons, 
although more comnlon in the cold than in the warm 
season. This uneven dist.ribution is common t o  lwt l i  
tropical and extra-t-ropical cyclones. 

The source of the moisturcs is, of coiicse? easy 1.0 tis. 
but the cause of the unexeii distrihntkm is not. so ensy 
to explain. It can not be due to siirfn.cc relief bccausr 
along the Gulf coast t,here is 110 siirfm*e rdirf worth 
mentioning. 

In  the absence of cloud or pilot-ballooii observ:itions 
it is not possible to determine the direction of the free- 
air winds over the regions of henvy minfnll, hut. tlere 
is every reason to believe t,hat they are from the Gulf. 
In  the cold season the air temperature at  3 km:level 
may be, and probably is, higher over t.hc Gulf than it is 
mer  the adjacent c0nt.inent.d area at  the same level. 
The warmer air would t-hen override the colder air and 
thus general precipitation would result. But would this 
be the case in tropic.al cyclones in which cxc.ellent est-tm- 

ar dist.rihut.ion of  precipitation may be 

in tropical cyclones. It ,would there ore be hazardous to 
place t.hem in the same category wit.h estra-tropicid 
cyclones. 

In the cn.se discussed by Mr. Seele , pilot-bdlon ob- 

‘snow storm show that southerly wmds prevailed up 
to 3 km. and higher over a large area extending from 
Texas northeastward to the Great Lakes. Thdt this 
presumably warm current from the sout,hw-est w w  

I; round les Of 0 Not ing is known of the tem erature distribution 

servations made in the rtfternoon of t i e clay before the 

8337&22-? 

unclerrun by a cold northerly current havinf it.s origin 
in t,he Lake Superior region appears to be t e explana- 
tion of t.ho hoary snowfall over Lower Michigan as 
shown in figure. . -- 

TORNADOES OF NOVEMBER 17, 1921, IN ARKANSAS. 

l3y W. (’. TIIcmox, Observer. . 
IWarther ihireau. Little Hock, Ark., Dec. 9. 101.1 

SYNOPSIS. 

Two ttwiidocts occtirreti in Arkamw during the lato afternoon and 
wcaiug of November 17. 192J. in which 11 people were killed, 39 or 
iiiore injiirccl, aud n c d y  8‘20.000 worth of property destroyed. The 
l i l ’ i l  1orii:th uclciirred in southern l?dk County and followed a west-east 
r.i:irw: tlw othcr, stnrting in Clark County, moved northeastward 
:imw Hot. Sprinp (lurinty hito the woutheaat edge of Garland Count 
I h i h  w r v  wry dmtrocti\v when touching the earth: fortunately t& 
iriiinrl cli~i id memy not to haw Iwn i n  contact with Dhc earth at all 
tiniw, hut lifted from plum 11) plaw. 

1’rucedi.ng and atfendi,i.fi uvather.-The morning weather 
111;ij) of No WIUbW 17 showed low pressure covering tlie 
Nississippi V:rlley i i n d  t . 1 ~  Southwrst., wit11 the principd 
cwitc~rs I,\-(~I- Illinois and iiortheastern Arizona; lugh 
~)rps?i II I V  (i\erl try t.he Cun n tl i rin inarit,inie provinces and 
t hr nwtlrwrstern border. ‘l’hr horizontal t.cm erature 
gr:iilii>flt WLS steep from Kansais to Arkansas an B Texas. 
I n  thc evening. t.tic1 map showed the Arizona LOW to have 
iric.reaaed in int,eiisit~-. It. wns centcrril over New 
.\le?ric!o. with t-t trough extending nort.hrast,\vard across 
.\ikansns to thc! Lnke,s, the HIGH in the Nort.hwest moving 
in  fluin the North I’tirific. The temperature gradient 
wntinuc?d st,c.ep. The pressure distribution, the marked 
diffrrcncc in t,emperature over a small area of the country, 
:inti t.hr location of the troll h, all combined, made a 

Probably two tornadoes.--While i t  is not absolutely 
certain that there were two t,oriiadoes in Arkansas dur- 
ing t.he dternoon nnd evening of November 17, the fact 
that the first daniagc ocwwred in Polk County near 
5:OO p. m. m d  the other did. not. occur until S:30 p. m. 
leads us t.o believe that t,he t.wo were se mate storms. 

southern Polk County and Clark County, so the two are 
mentioned se nratcly. 

The Polk 811cnty tornudo.---The first and only serious 
damage done by t,he tornado in Polk County occurred 
itbout 1 milt. w s t  of Wicks when the home of R. E. 
Weems was t.olally dest,royed and its eight occupants 
killed, their bodies bein strewn along the storm’s path, 
one bcing fully onc-had8 mile from the place where the 
IlC.)US(? stood. 

L7ark, Hot S p r i n p ,  Garland Cbunty tornado.-Startin 

moving in t i  northeastward direction ‘over a path varying 
in width from one-fourth to three-fourths m9el another 
bornado occurred which killed three people, injured 37, 
nnd did considerable pro erty damage. 

lumber citmp near De Gray to Lonsdale, but the direction 
of its movement and the time of its occurrence indicate 
that. it was one and the same storm. Like the one in 
Jolk County, the funnelshaped cloud touched the earth 
only occasionally, but lef t destruction wherever it 
t,ouched. 

The Gar onia Lumber C0.k lo g camp, near De 
was toin to shreds b the storm’s fury, onl splintered 

which the lumbermen nnd, their families lived. In this 

condition fnrornblc! for the B ormation of tornadoes in 
:irIiitnsns. 

So t,ritcc <Jf R destruc.tivc storm was P ound between 

in sec.. 31, Twp. 6 S., R. 20 W., in Clark County, an fi 

This tornado did not E ave a complete path from the 

Gray, Clar f County, was struck a Y out 8:30 p. m. and 

t.imben remaining o 9 the shacks and boar L g cars in 


